All reactants were purchased from Sigma-Aldrich, UK. For use in the gas-phase setup (see Experimental section in the main text), the reactants were used as purchased. Before use in liquid-phase setup, radical inhibitors were removed by chromatographic purification over basic alumina powder.
(flow rate 10 mL/min) applying a constant ramping rate of 10 K/min in a temperature range between 50 and 850ºC. The grafting ratio Δ, i.e. the weight of the chemisorbed organic monomer relative to the total weight of the sample, was determined from the height of the first step-like feature in the TGA weight loss profile of the grafted CNTs, as described in the Supplementary Information.
The surface coverage of the CNTs, Θ, was estimated from the ratio of the surface area of the CNTs, A CNT , and the surface area of a monolayer of the grafted reactant molecules, A grafted :
where N A is Avogadro's number, m the weight of the CNTs, and S BET the specific surface area of the CNTs as determined by BET measurements. The molar amount of monomer grafted to the surface, n grafted was calculated from the grafting ratio Δ.
The cross-sectional area of the organic reactant, a react , was estimated from the density, ρ react , and its molecular weight, M react , using the following equation Dispersion and IGC experiments were also performed on CNTs that were heatactivated under the conditions outlined above , and subsequently exposed to air (instead of organic reactant) for more than 12 h; this control sample is referred to as 'air-exposed' CNTs in this paper. Tagging of the grafted in-house CNTs with gold particles was carried out by sonicating around 0.5 mg CNTs in 2 mL methanol for 10 min, followed by addition of 1 mL of aqueous dispersion of 20 nm gold colloids (used as purchased from Sigma-Aldrich) and further sonication for 10 min. A few drops of the resulting dispersion were deposited on an aluminum stub. After drying in air overnight, the CNTs deposit was repeatedly rinsed with water to remove excess gold particles. In the first derivative of the TGA weight loss profile, the two peaks corresponding to the combustion of the grafted organic matter and the CNTs, respectively, were usually not entirely separated, indicating that the oxidation of the grafted oligomers was not completed at the onset of the CNT combustion. Therefore, the grafting ratio Δ could not directly be determined from the height of the corresponding TGA step feature, but was estimated as double of the weight loss at the combustion temperature, T comb , of the grafted organic matter ( Figure S1(b) ). T comb was determined at the peak maximum of the corresponding peak in the first derivative of the TGA trace ( Figure S1(c) ).
Characterisation data
Note that LMA-grafting improves the combustion resistance of the CNTs significantly (see shift of the complete TGA trace to higher temperatures in Figure   S1 (a), due to protection of pre-existing defect sites. Figure S2 : Derivatives of the TGA-profiles in Figure 5 of the main text. Figure S3 : EPR spectra of heat-treated Arkema CNTs before and after air exposure, recorded at room temperature. The exchange coupling model 5 states that the spin resonance of localised spins starts to dominate the EPR spectrum of materials with conduction electrons, such as CNTs, only at very low temperatures. Therefore, radicals on the CNTs are not expected to be detectable at room temperature, particularly at the low concentrations relevant to the current study. A broad EPR signal at g~2 has been observed in the room temperature EPR spectra of carbon nanotubes in some cases. This signal is usually attributed to the spin resonance of the delocalised conduction electrons (CESR) of the CNTs. 6 For our heat-treated samples, we do not detect such a signal at g~2 at room temperature (see Figure S3 ); a similar absence of the CESR signal has been previously reported for (catalyst-containing) MWCNTs 7 and heat-treated SWCNTs 8 
